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(54) Title: DATA CACHINS ON THE INTERNET 
(57) Abstract 



2b2 2c M 3 



The present invention 
relates to a method of 
dealing with inquiries for 
data-information within 
a network. Acting within 
the network is a cache 
that includes a number 
of nodes and in which 
data-information is found 
available for a given period 
of time so as to meet 
inquiries from different users, 
subsequent to having fetched 
the data-information from a 
server (3). The cache nodes 
form a hierarchical node tree 
structure. This tree structure 
includes a plurality of object 

nodes (2al, 2a2 2a5), a 

plurality of directory nodes (2b I, 2b2, 2b3), and 

tructure, whereas the root node (2c) constitutes the root of the tree structure, and any intermediate levels between an object node and 
30t node are comprised of directory nodes (2bl, 2b2, 2b3). All data-information is stored within object nodes (2a! , 2a2, 2a5), 
Respective directory nodes (2b 1, 2b2, 2b3) and the root node (2c) include a directory that covers all data-information stored within object 
" i that are located beneath the node in the tree structure, and within which object node respective data-information is stored. When 
needing to transmit data-information requested by a user (lb) via a first object node (2a3), the object node (2a2) that has the requested 
data-information is ordered to send this information to the first object node (2a3). 




Jt node (2c). The object nodes (2al, 2a2, 2a5) are positioned furthest oi 
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(54) [ffil<D£m -i>?-*yb±lZ&\fZ>y : -?*vyi>'>if 



(57) 

*S8Htt*y h?-*rtfc*tvr5*-^1lMi©B:Rftffl 

- HT»B»fct> &a— If «> 6©K*fc«AT-9— 
(3) *6*fllLft:*©-ffifflM. T-^f«?»f 

ffl39»»**ns. £©#«££», MOt^x^h 
7-H (2al, 2 a 2, 2 a 5) , ffiSc©^ > 
£h'jy-F (2bl, 2b2, 2b5) , )V~hJ~ 
H2c*JtiW. ^-^x^hy-F (2al, 2a 
2, 2 a 5) ttJMIijfi©*%>B< teflcitU 
J - H 2 c fc£#*§il©;k- F £}#JdtU V s -f V# HJ y 

— F (2bl, 2 b 2, 2 b 5) te^Px^ h y-F 

i;i/-hy-F©lBj©*|fi]Ws;Mc&ff-rs. f^r© 

r-^ltSJW^xi'hy-P (2al. 2 a 2, 
2 a 5) te»»ans. x^V^hUy-F (2 b 

1, 2 b 2, 2b 5) t)v-yj-Y2 ca-tn-en. 
sMSiiftTr^er-^liwiftftlft^T^s y - poTttfc 



2b2.2c .4a 3 




m « y - k *m z. xmm l« \m% £ ^^x - * ft m *em-t 5 & 

a) fifS»cDy- KcDF^ N Hi y-bl^LT^-lfW-^'lt«»1- 

b ) n#:r-*ff sflsfg i y - y-?A^njm?£ 1 1 , MiB^-Mf «iutB^- 

c ) mmr^zmmmmM i y - K-eA^-et & t , fuis*^ s> ^ 
jsi- s y - k ^^f- LtiiBi i y - k«ibx - * ft m&mtf- z * x y ?° 1 , 

a) xr^c) ©^-e^-^it^s^r^y^^tjA^prig^tt^ tuts 

e) XT^c) (D^#TMBx-^M«fa=¥-Y5/^^^bA#-e^^^ 

^trlcisS *. ft 3 J; 5 (ci-SW K <z> K * -y v "y =>- £ ft, ^t^v'i ^JS"t~ 
yy-Ki, V^^S^-by-Ki:^^Ji*«3t^M-r5tcDi: U ill 

wb^v^ ^ b y - ^nttm^mm(DM: tii < k&h u mb^- by- k«hu 

fB*M<ZW- b £#lfiJc U mWi^y ? b y - K t tufB^i — W - * M 
u^yKdftx^ ^ b y ;-K^4WtoiU fJfB*t#3trtTx"^ff $g 

fct&iifl-rs©^:/^* by- Kfc'ftt-Rs^ftstwt u mm^mm^m 
tB^xV w b y y-K<7)TliOTt5t7^x^ by - Ks^fi^ftfc^x 

, mmim^My^y^^ v j-Yimt^titc^-^mm^^ \/? by 

^lufB/v- by- Kd-g-^ft, ¥<d X. b ftx-^ff ^-T*A#nriB^^i- 



$g£y fiftmbrnm-tzbot Ltcmttmz£^xl mmmm^mmK 
m >b<o fe s x - * tt ^ & 5 * x y y t , 

g) iNfEx-^'If^^UffE^i^y^^^ b y-K^b A^ifSft^ INIS 
•7*- * ft $S St^l -if ^ j£ 5 * x y 7° ^ , 

h) mzT'-?mmmmmi3-7*i?^? w-Ka^A^-ctftv^t^ in 
ta*s^«ififs^ i * b y - K^^witctitsf if^n 

i ) *x y ^h) (73^{^fijfE*1t^(Z3fijfE^ lf>fWHJy- K^Tfi 

juitV w b y y- K^ba:g?, fesv^s* 

PbItV ^ M) K^ILt$2t7^x^ - K^^ti, *LT, ^ 
j) ^7y7*h) (D^^tfJlBTtcMrtt^^StufE^lxV^^ by y-K 

t ttSU^B 2 w b y y - K©HIW5I3 ^ b y - K^b 
y- K£jrfx-^iNisjf?2 7V w b y y - K^ni-3xV w b y t-^* 

ftT^S^, iufE7t:t#^-etf)fE^ 1 i^^ 7 b y K»±ffi^*1-5SiJ 
C/-KH>ffLtIl7-f w b y y- K^StjfEx-^ 'It^^S^I-S^T 1 ^^ 

k ) ^7y7*j) <Z3#:^T*h&|ESIJ <D / - K^itufEA1f3t ft WffrfEfS 2x^^ 

b y y - K»±^ic<4«i-5B 3 * by- mmr-^^n 

Zimmi by - K^SIS J; b 137^ w b y y-K^bM 

fesv^tt^iax-f w b y y- K^iiLTtufE^2^^ 3 :^ by-KMH¥£ 

fi, ^LT, ^(Dx-^tt^^tilfE^-if^^^xi/^^, 

1 ) ^r^j) w^-chuIesuw y - k#vv- by- K-cfofttf, frfEx- 
^fi«sufE|g 1 xzfv^t by- Y~-mz> J; 5 ffjtayi — by- K^a:i£ 
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b y- bWiE^-^[f«i!uwEf-- a^jrhu * b-rifjfE7=-^ff#^^ 

2. |f*Xl 1 £*5^T, g*:f-^tf ^m^s^ofc^^^^ b y - K 

^hx^mxh^t^, m&7 f --?ffi%L&tf:mLx^z>%-*-7i?^ by-K 

3. »^i^*5v^t, mtmi^fy^v by-K^-^ti^^sj;? 

wj y-v^mLxm i ^/v?^ b y - kk:, mmf-^im^mm^x 
A^nimxh&z t&Mtozti. mm^'-^^m^mm^mm\Hxx^x 

tfcv^€\ ^- by- K^ii^fcS^tt^TM W b y J— K&ilLTiiu 
fEfg 1 (DOr-JVzct by- K(3i, ffjfEx-^ff^^^^rt^A^T^^^r t 

ioTftot^^x^ by- KtaftL, ra-^r, na-g^g, y^tf#w^^ 
mmmmm ^ — * m m & m e- $mm zm^xmbtizz. 

(D^xmft~fz>h(Dk i,tcmm^ ; mxh^x, mmmi*^v^^mi-zmi 

b y - YtmwM 2 yv'i Jii- 5 ^- b y - K Witi^u tulE 

2 by- K^-ms y zmmziY ^xmm*mm<Dmmm 2 
by-K^bA^Rjf^^-r^-rro^-^ft^^^^-i-^^v ^ b y ^^tL^f 
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6. titers 5 t'*y-K£ ©MIiaoTt^Tw* 



fcp 0 ^*£Hftofcy- hizm-tz^mv- t^f^IE^U H&ofcy- Kid 
ItSllf- tr* <e>/S#&i|£j£ U lit- \fx t^Mn ^ro&ffrfcs J; x* 

tm*m\ tit- t^^tt^Mff, wwifiiJFJT, Mif B i *<Dm<o&ft 

8. SM7l^^t, ffjfB y-K^i/v^ by- Ktfcot, SufE1#$ft 

^t 2 -^ ttfg t g a y - Kiwi's y * tf ^^^tj^m l-o ^-t *m$k t 

M<z)±{ixV ^ by y-Kfcsv^i/v-by-K-ctfifBy ^i^=>t-t 

io. t»*«8^*3v^T, T'-ffrnzmi Mzfit^t by-K^s^t- 
^lt, MfB!&gf--tf;^gay- K^Mi-sfjfBx-^-y— t^^^x- 
^ff 9 a LT-trox-^if $a Wfam i ^ b y - Kfcjsi-sa&a 
ij— BufB^i^-^m^ by-K^si-sfi^af— t^^iEy- 

K \z.M,-f S filfB^af — tf * ^ b <D ptf-f K 7 -f V 131 L fd *s o T g b y - k Km 1- 
5 tiJWBx- * tf * t-tfrfBx- * 'If m U tfjWBm lt^x^by- F 

{-JS-f-sasra-u— tf * *fif #{3: Hi- s ^ ^tf fg^ itifBx- * tf * 
*fiu mmmiJry'^^? by-K^si-sM^-t^^fjfB^^-^^-y v 
— tf * £ii LTfijfB^^wi^^V ^ b y y - 3 1^ te/w- b y - K 



11. m^7K&\,^x, May- K^vw by- Kfe5i^xV w b y y- 

13. ff^if 7 ^ctifjtMl 2fc:}3VvT, ^niri/f-^-^-s/ b^iSI?)St 

14. ff^l7, fi^If 1 2 ;£fctifiMl 3 t&V^, /D-feyta=y b#> 

o fciidtt- t** £»1- 5 - ^ ^ 1- 5 MB^f& 0 

15. ff^IIl 2, !i5ftlf 1 3*fcftff^l 4tC*3V^T, #^»CD±iS^^ 

i — ^ c-c i o^±©f— t-^ t Lxmm-tz ct 5 ^#J^T 

16. mz^-ftifrmmzKK&^x, mm-y hv-r&m&wmm*? b 

17. *y Yy-?\Hxmmmmzm^~?\iin(Dt^(D*^yis^xih^ 

X , ffj ISx - 9 fim £ i?*1" 5 T5TI ^tt © fe 5 - If £ bu lEx - * M £ W 
"HTfb y< k<Dmx**T y i/ ^ tfismt StwtU huIE * y 1/ ^ 

i-5y-K^tfjfsx--^tffRtiii-5r F g^*^Mi-5t©^ u x-^tima 5 

\m^Xmm*^y^~(D^Xmm7 £ ~?\m%A^mt U ^tr^^ 



mtttm&(D;is~ b-efe<9, 3r-7*J^# b y- K^ME^- by- K£>IW<E>*K 
\,*<MZJ?4 \st b y y-KflSffeg-T 5 U IlW^^ by-K£ 

by - K^^t#x-^tffR^ML7cMS^I^l?frfSxV ^ b y 
y - vcormu^Wiir^^y^y^ ? b y - Kta^>Wc£1^t<7)x-^M£ 
^--f 5tm ^ b y ##7^ ^ b y y- K^mst^ u 

* by - F"^^(c:#x"^M^ilftL7cMf3^f^^^fi$nTV^i--<T(73 

x-^fi«;^--f 5tm b y ^ifjfE^- by- K^^nstro^ u 
x - * tt m <d g^pjf \z. mi- 5 tt $g * y * 'it is t &mt zh<DtLittm* 

xm 2 ar-iVx.*? by- K-eA¥- BTt^^ t # , frfEx-^ 'tt frfEfg 1 

18. ft^IIl 7\Z.^X, ^rt 7 y a tit 5 t^t© ; - K^igiti 
oTMf2*#l^l*]<7)J^y- K^Sff u -f^-cro^t/v^ by-K^-s^ 

19. 7 t&^T, ItlfS^-Ys/^^tmi-S^-by-KttBIJro^-Ys/ 
v'a tfi-f 5^- by- Kt?#I^S)^L, Zrti^tMDA^- by- K^frfHffi©^ 

-by- Kro^«3trt-etfifE#is]^- by- Ftirf 3 ^ ^fima^A^RTitBft 

20. i*si7»t, by- K«#Mf— t-^y- b^^m^ 



(8) #^2 0 0 1 - 5 1 2 6 0 4 

21. tMl 7ti>£> 2 0(Z)V^Ttb^^*3V^T, HfrfB* y flSB|£|$ft|£ 

22. ttMi 7(Z)ffj^:^fE^(Z)^-t5/^^rt-c»i-5y-K^feoT, =&y 
— V\z4MM<D-y—]fx, -ttefrhf—fy—^x, xfritzi.—ji'V—'ex, !ra 
SiJ— fit- tf*^;£tu SufEx-^f— tf^tffRSrMU snWE 

MKBiftU tufSMf---t-^^^(Z)^^-if^^L, lit- t^^Sfj 
WE^*tffR<Z)^^*5J:WaSr^TV^, HW— t^^tf Mif, ^-f^tifR 

WEy- K 0 

23. iM2 2^*3V^T, ttlEy- K^^S?^ b y ~ KT-foo T\ INfE'lf 

s^x - * tt t § b y - k \z. mi- % y 9 w&omfiK. mm tr v ^ § - 1 

24. fS*£S2 3f^;jo^-t\ jft^ftBStc:, iLifEMi^— tf* MfBf— 

9 ttiU ^^Ife^ffiLfcx-^^SrfflfEfaf— tf*<Z);#V Ky 
-Y ^ Lfc^ o T HfrfBx- * f — if* fciyfi U frfBx - * H1" 5 ^ * It 

/MfPit©±^V ^ b y K£>5W±/W- b / - K-CfilfE^ ^fiNR&a 
U IflfEx-^tffgSrtufE^-^^^S £ t Sr#mt1-5itlfEy- K„ 

25. ft**l2 3t£3^T\ m&&mV-VX&7 t -fitiim&%Sl <D*7i? 
by- J: 5t-^$tbfe^ KKUS1"5 HulBx-^f— 

5iit-^^^ mmm 1 y b y - kwh- § 

^M1-5MfEx-^f--t^^MET f -^'WIRSrML, itufEfU b 
y- K^Ji1-5Mf— t^^mjfEx-^tf^^l81-5y *timMfEx-*iJ- 



- w-KMiE^fim&a t-u itifEjg 1 by-Ki-JS-rsif 

26. ft*^2 2^*ji/^t, ifrfEy- k^vw by- K&swixV MJ y 

27. ti*if2 2^*5^t, ^-ty^r.^ji-rs-r^Troy-Kw^^tj; 

ft 5 r £ £ -f- 5 m IE y - K 0 

28. tt5fcif2 2^jo^T, ^^-€^(75-9— t^fi.7 0 nirs/f-^=-s/ h t-^rof- 

29. ft*Tl2 2^fc(iff5Rll2 8^*3V^T, ^ctyt^y 

30. f^2 2, 1**^2 8^fcttSf*3S2 9^jo^T, /n-tyf^yf 

31. tf*If 2 9£fcf^*lf 3 O^&l^T, W^fi^Jf 
ttllEy- K<737°nir yf3.= y Y%feM^t^mWctZ>^b\z.£^T 

ft3 ^ t t -T5 ffrfE y - K 0 



tc Kim is titcT- 9 mnzmti-t z „ 

T'n-feyt^y M^-lF&^U ^-~lf-(^<Z)^~ y h^LTUmi? 



ft7 , v , i^ h^-t yv^aj (A Hierarchical Interne 



t Object Cache", by Anawat Chankhumho 
d, Peter B. Danzig, Chuck Neerdaels.Mic 
hael F. Schwa rz and Kurt J. Wo r r e 1, Com 
puter Science Department, University 
of Southern California and Computer 
Science Department, University of Col 
orado Boulder, 1995) #BS 0 

a ) ^-If'-a, Kir yYTy IS— Vfrt>W& ©x— 

d) ±iec) x-^tt#^A^^^fcB#^^-if — -mbnzo 

e) iifBc) ^^y^^^bT'-^im^X^X^fWtll^ *^y 



b^;H (I CP) ^ffl^tL, rtut, TOy by-^ kfacn^y yy—V 
I CP^J;oTiilcro*^y"K^^Mro#*SrPp^^*5 0 ^Lt, P*1 

r^tfe-Y^^— b^yv^aj ("A Distributed Int 
ernet Cache" by Dean Pocy, Department 
of Computer Science, University of Qu 
eensland, 1995) ditUl, RtJl#^T\ BffMftfSA¥ *Iffimi 

tzm%, wMy-^mm^\%m-tt^oM^x\ ry^* ( P ui 1 i ng 

o^fc, ^aW(-^1-5 3-n5/^#f^trJf|EP-A2-0 6 1 8 7 0 

^§|jIlff$S#\ T A \~ (superordinate) J — K 

(^r-ry^n. (cache) twV-KtWtL5) KH&tft£*b5o y 



b=>^ (TCP) m^jltjsU, rtLtt-f ^^-T^s/ h^n (IP) 

o Tent ^M^^^at^t ^ns^x-^o+a^iwcw^Sr^^ 

fenmz.Tt'rj y^mmx-h^ x, ^(DWMxmm^ tixh nmm $ n 3 

rtLb»^(D5iAz:*3 xxf^mn^-ri^h mmm^MMxnf£< , 1 o^±<d 
mmmmyL^titcmmxmmmm^m^^mm^K^^xmm^mxh 

So 



* -Y y is =l J - K £31-^ £ * 5 f ^ ^ft-t- 5 „ 



(15) 
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^ Z. th h <D f— if' 7 $ z> - i -c fe 5 0 

Mf£ (scalability) f,^^ j; 5 (^f ^ ^ ^ i 

throat ^paiSrv^< oi^ftf 5 fcfe, iff^v^^s^v^ by- 

m^Mwt; - kw-y y ^ y - vmrn^n^ ±m^mm^- ± sum, * 

b£f#Jj£U ;tV>^ hy-Kt^-hy-K^fflMg-rsf M 

i t fat* y m> - 1 z 0 

^ b y - rat fcte*fi £ ft5 d £ T*fc 5 0 

TMiK&^T^v^ by - mrw i^ b yy-Ki!)TMiU 
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?s\ ^(DMWik\mm£nzi-^x(Dy t ~?\iim<DT~j w b y by- k 



7 s - ? mk<DA^mmm*^irffim-z±%i* * tt mxh % „ 

f) &<<Dm^W£*7i?*f by- Wit^x^ by-Ki^a- 

if^ h ^ © fe § * tim & 5 0 

g ) flfSx-^tf fR^ffrfEfg 1 ^ ^ b J - K^b A#^T?fctL«\ ffj 

itlfMtiil*]<75firf2B 1 ^^31 ^ b y - Kf3:-€:©±&Mfcg1-5M 1 ^ 
b y y- K^LTx-^ff#SrS^i-5 0 
i) ^fyT'h) ©&#T\ H&IE^jtrt©mix-f 1^ b y y- K©T&fc: 

r-^its^Lfst^i'i * b y - K^iiWffifaji lfV^^byy- 

K©y^V b y f^*ixTV^H\ t&IEx-^lfSSrHUIBBl ir?*?^*? by 
-K^iH5«t5{^ flf^f W b y y- K^bim fcSW^IxV W b 

y y-KSrilLTf^^yv^ by-bl^H^£tK ^LT, ^<75x-^fi$R 
(illt^x^ by-K^b^-1f^ibtL3o 

j) xry/h) <D^T% *#Ji£ftfc&tf3|gl:rV b y y- KittBU 

©B2f^f^ b y y-K^Tte^Mi-sBs^v^ by- K^fufex 

-Mf^AWfiiTfeoT, MfSx-^'If^A^fg^^v 5 ^^ by-K 

<75i^sij^iNfBB2xV w b y y - K»xV b y ^mri^s; fif 
j w b y y - ra, lfv^byy- k©±{& ^teg-rssij© 

k) XT^i) <75^fr^\ |fff2SIJ(75y-F^tfjfe^S^(75B2xV 1^ b 

y y - K©±fitfflit5^ 3 *zrv*9 by- K^fcM, ftri5x-*tim& 
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K ^ ffjfEx - * ft # £ f — ^ ^ Jfcft L , ^ L T frf - * ft $R te^- - if ^ £> 
(pushing) bLXtiahtiX^Zo l^ofct^x^by-K 

^ b y - K^-ewx-^ft«sM^<«^^^*?) r t zmm-rz. 



, p^*-©j£^, ^ tmmcinmmmnxfcmzti, T-^mmt-mm 
m 

fiSU © ^ s/ ^ JSt- 5 h y - K t ^mWiW-i- Z^bti^mxh^x, m 

m&mmif-^- by- vxA^m^-r^xtDT-^mn^i^Lx^^r^ u 
? v y #\ -^m©^- by- Kt-^m^o 

(scalable) y - K 5 * , #3§§im^ #y-K«4?liS© 

if— if*, -f ft^x-^f— t^, ^>r>^-y lit- tr* 

«m ^ ^ § tt m oo sff ^ M-t- 6 mm^, z <d 0k& *3 5 m & ^ £ 
^v 5 ^ * b y - k©*§^ *§*hm« gay - Ktiii-sx-^tf # t y * 

5 y ^ it - * u— tr* fc&*fi $ * >r v 5 * - y y ^f — tr^^iLt^ 



f— t-^ «x - y imz^—fim z o 

:f-y ft 1 y b J - KtlS^^y Kl-*fJS LT, f&»- tr 

* i s y - k t m-t z> y t-* & x - y tt m &m m tr, w?-? 
If Mfn yr/>^ y fy-K©iit-KyfB„ 

oti»L, ^<t)@l iit7^x^ by-bi-Jii-5f^ffif— t^^x-yi?- 

-tf^&tt5x-yff#t»f 5y ^ti#£M1-3o flt7"yx^ by 

- K(-Mi-5Mf— vxtexmrnft^tiLTj w b y y - K#v^- b y - k 
^^r^v^-y ^y>- t^^iibry ytf^£^t 0 -£^ ^^ti, 
i y b y - bi-Ji-f fc'^fufBx-y tf Vk.&z,, 

by - KfesvMixV w b y y- Kw#-a\ y vmmm^nm^z 

^Jimot- K'* 7°n i? y f-^.^ y b t lit- ^t¥J£(- ioT 
5IiWot;-KO^-7^!Jf>f (scalability) #$jg$£ 
y n i? y ^-=l =. y b 1 ^S© t- 1'^ (D ^ -CWfcW— ¥X &m$&i- 5rt 

» ^ s> b !7 - y , M^i^y^ y b M V ^ T# IJ^tfS fe 19 



0 1 df-Y y f— yyy—v 

0 3 « * -y y *s * -cf- * tt $ & 5 m*mju& * m^-t 3 7 n - ^ -Y 

-bo 

0 8 ^ -y y i/a. \z. m-f z^^ttfcirzmmm 1 

^*i-0o 



(21) 



#S 2001-512604 



0 (21 1 (7)3.- if' 1 a v YV — ? AOV^i* thfr(Dy—s< 3 ^A^Rjf^T^^ 

* tf & fcH^-f 5 f— ^t?^miiPJ W * o T V ^ 5 , * x - 

&S-t?A^1-5o ^rty^lt ^^r^2 1|:t4W7-K2 2, 2 3, 
Wj:i^§£\ T^-^'tfffRfif— ^3^^^^y^^2 lf^t)ii*tL, ^rfcte 

^;yv^2 1 £ffl^TFn^*M£ff b I7-^ A^^V^T^-^tffg 

a) ^--if 1 bfl, 2 1 ^*5fj-5/- K2 2, 2 3, 2 4 <Z)[*U % 

1 7- K2 2^*fLT7 = -^tf#^«1-5o 



b ) mmT'-pitmm 1 j - k 2 2 T-A^tB-cfca-u^ * itse- 
lf l bfc:^t>tb5o 

c) f-^ WI 1 y - K 2 2 lu-ra^ty^ 
3.2 i^Mi-sy-K2 3, 2 A^m^-^^n^M^m^o 

e) Xf^c) ^tt-Cf-^W*+y^2 1 /&>£>A¥-Ctfttt*Lfcf 
i/a. 2 1 <DtpX'^»im\ZteZ 0 

M2\Z.7Ftl:5\Z s ^tyVa2|:It5/-K2al, 2a2 N 2a3 N 2a 
4, 2 a 5 , 2 a 6 N 2 b 1 N 2 b 2 N 2 b 3 N 2c MJIl&ft#1g5t£JI2fi£'t" 

5o 

rcO^p^KV^^S^^v 5 ^^ by — K2 a 1 , 2a2 N 2a3 N 2 a 4, 
2a5 N 2a6i, V^5f>f I/^b!Jy-K2bl, 2b2 N 2b 3^ V* 
by - K2 c i^tfo 

•fr-?*?*.? by^K2al N 2 a 2 N 2 a 3 N 2 a 4 N 2 a 5 , 2a6 te^H. 
5tro*tiS < l-OTU /v- b y - K 2 c a*t#3t^/w b £#$H-5 0 

^ by- K£/w- by — Krotf ffiu^/H^ttx-f b y y- K2 b i , 2 b 

2 N 2b3^*5-imS„ 

H 2 {i/v— b y — K £ # b y — KcdPpFR- 1 oco l/'t/i/Of-f b ]) 

J- Vfr£ts*%m*7r?t 0 HI2T*^^tb5^#P5ttt*^5^;^J-Cfe!9, #3§ 

*#^rt-Cfeffl^^5x-^'lf$Rtt1--<T, *zn?^# by-K2 a 1, 2 a 
2 N 2a3 N 2a4 N 2a5 N 2 a 6 fcWM^So 7MSi£F*3-C£-x-f ^ 



2bl, 2 b 2 , 2 b 3 fcgUt bixSo A— b J — K 2 c ttM£f$t^ft£ 
by- K^msiJ t -Hlx. 5„ x-* tf fR©A¥^Ifg±Jfiff^^i-tf $ftf± 
- ©ff i: t # , » 0j! fix - * fim £ # & 5 g# ©flLJl^Si £»f 5 0 

f ) a < O^OAf Rrffiit^v'i ^ W-K(D|*K flt^ 

g) x-^fiWMBmi^v^ by-K2 a l^^A^prte-CfctLff, 

h) x-^fi^Jgl^v^ by-b"2 a 3i^A¥T'#^tt, Hi 

by-K2 a 3lttffii(^lt5flt^x^ by^K2 a 3(DE 

M^sflif^ w by y-K 2 b 2^f 5 f-^f«&Mt5o 

i) ^r-^h) o^WMftwlifV f y y - K2 b 2(DTtt 

fcSi^^v^ by-K2 a 4^^X-^tf^A¥^Tf^feoT > xW 
If^fc^LTV^^v^* fy-K2a 4 <Df»fi^Jg i ^ W b y 7 
- K2 b 2©xV W b y t^*ixTV^fi\ Iif^ v^byy-K2b2ii 

iS^fcfi^tDxV W byy-K^LTl2t^x^ by-K2a4t 



T * X J/ y tf^y £ tl £ D 

j) ©^wiirti^itsiirV ^ y y y-K2 b 2 1 

miom 2f^wby;-K2b3 ©r<fcW4*-r 3 ^-^m ^ b y - k 

^^yy-K2b 2(7)±{3iic:{igl-5Sijoy- K^boMax-^fim^* 

k) 7,y- y ^\ ) ©&#-ciifrfEBiJ©y- K^ffns^#^oM2 7 = V b y 

- K^basfcsv^t^xV ^ by y-Fau^2t^^ by-K 
id^1-5^ii-J;oT, MEx-^ttWMEJii^v 5 :^ by-bW£b 

1 ) ^fyyj) ©^#T*tffissij© y - Ka^w- b y - K 2 c -efetui, a— 



c^)^Mfe5V^i^^xV ^ 1^^-^11X12^!^ 
b y — K 2 a 6 \Z.^-t 'b^-t tlot, fufSx - * ft 4 b 2 & S "CM 

fEfgl^/v 5 ^ h/-K2a 3^^tl, ^©^©x-^^fi^-lfl b 

a- -If 1 cWi?x^ by-K2 a 5^P>x-^lt#Sr**5^ OT©* 
if 1 c^btl5 D 

© 1 ^7>fC2~3 Xs^ivcd'ta b y y- K^ttfl^^Ty^k) £ 
Hfrf 5 \Z. o V ^ T ft , ^ (31 ft f> ^"C fe 6 5 „ 
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gjfcx-^lf fR^M^^^ofc^^^ ^by-K2a5, 2a6 TA¥rT 
f£-?fc3i#, ^©^v^* b;-K2a 6^?,f-^1ti*A¥t5^&, 

K2 b 3taot^t5^i^i:^5 0 
Jr-7V^t h y - K 2 a 6 ^ 1 ^v 5 ^ ^b;-K2a3 -X-^ff 

•ft^y- K2 b 3^^i£^fe5V^l^^xV b y K&rilLTHl^v 5 

fcSV^l^xV U^MJy — K2b2 SrlLtllt^i^ W — K2 a 3 

^-^tff#A¥^f!i»^^3 0 

-r^rro^v 5 ^^ b y- vmmx°^£nz--^mm4 b 1, 4 b 2 t £0 

X^(Diry^y^ ? b 7 - K £ ilff 1"5 D (D^'J^ ? b 7 - KM^iHifcitB 
2©x — * 'If f^ff £> W 5 o 

ff#«-lTO^4 b £-^LT{m!£fr3 0 

El 4^1" J: 5^ Il^s'^2©^l;w-f;-K2 cfif2^r> 
^ 2' ^S-TS^- b y - K2' r £ t RTIB-CfeSo 

s^m^m, ^wby-K2, 2'«, it^^-t s/v^tJi-rs/w- by 

- Kl?A^"5IIB^-r-<rrox--^fffg4r^1-5^xV b V Sr^tfo 

Lfc^ot, A¥BT^^#x-^{ff$R4r{^1-5^-Y y v^/^A^Tfg&x 

- * m» w - (d y * tt * m o ffiro * -t s/ ^ (d mm- 5 y ^ tt # ft 
^x-^wroA^Bit^mtii-rs^v^^^^^^v^ 

Lfc^oT, f-^fStllUil;w by- K2 o5^|2;wW-F 



04li4fc, »f— t^y-K2 d, 2d\ 2d'"0*»|uj;ctS 
f&^5/^2, 2\ 2\ 2"\ 2 4 ^<^j£/V-by-K^@S(-#OT 

? by-K2' a 1 frt>y— t'^y- K2 d©&B&£SLTA#'^ftl$, -ttb 
^ 1 ^ + y 2 h ; - K 2 c©f>f W h-CTO^tb 

;W^y-F2'cBll ^/v^ ^by-K 2a3 ^x-^tf ± 5 I- 

^ by - K2' a 1 ^#^i"S 0 

M0^(-J;tLil@5t^i-j;5t, ^y- K« 4 flight- .tr*, l-fr^x 

, tit- ^^simm^m^m, Mttt©^, 
m@ y - k Kiss it s f — te^Mtim^mte o fcfi # srf s 0 

Or-?*}*. ? b y - K^tf g S y - KKHS-r fim*5 i tf* * ft1§ 



r-^fisws. x-^Mtcm-f 5^ *fim&x-*f— if* 5 imm 

^LT, ffl^v^ fy-KIuIfStaf- If* 7(4. gfsLfcx-* 
fim £ i E 7 - K Si" 5 fit- t"^8/5^0^VK7^V(afc^ 0 tgE 
y - KKUSi-5x-*f— if* 5 l:fe«t5„ y^ff fRK:|@^-f 3 ^ *fif #t 
x — if* S^l^v 5 rc^ by- KlcJi-t-Sffeaf— if* 7^fe 

^v^-y v if* 6 £^LT7fcfi^ft^±{ixV ^fyy- 

K^fcfi/w- b y - K-C3 t°-^ix5o 
r Iiot^x^ by-K^Mi-Sfaffi^—t^?^-^^ 

0 6 5^, 7" ni? 3^:1=3, b 9 a (4, yntyf^y b9a <E>3£ 

StOSCT, ^ L 1 1 fc#t- 1 1 ^ «tti#l^ C X , @6at±5lil© 
tf*5Wtfit?«|&Wf— If* 5 a, 7a^^#ti-57J\ 6 b J; 



yf-j-^y ^{cx — ^f— If* 5 £ LT(D^||gSr^Pi-Srt{cJ;oT, x — * 
f — if* 5 dS±tJp Lfcrt^rlH^LTV^So 

W ^ y n -fe y f-^. ~ y h -cuff £ ft 5 <£> W * L V \ 

|§]7 t&l^T, — flfg^4 b' KUzoTa-— if 1 a itf^l^Z^J^^ h y >— K 

2 a i ^si-smaf— 7 a tg^£ft3 0 -f^-cro* s^- y yy-r- 

W6a, 6b, 6c N 6dttiigi4a 1, 4 a 2, 4a3tiotffiSII 

X-^1t^V-K2 a 2^t,Ilt^s^ W~K2 a 1 £ *L 5 B# 

N 2o©;-K^lf-W7c, 7 aP^^HfgiMb^oTT^fg^ 

t N — B#g$c4 b' fccfcoTx-^ei&aSfTfcftSo 



1- 5 r t \Z. X. o X 3 O <D&t£ o 7tS*^ * H£4 Mo V ^ Tilt 5 o 

0 8 fi, ^v 5 ^ y b y - K 2 a l 1 113 CxV ^y b y y - K 2 b l <7)T 
ftllfiltS^^x^ by-K2 a 2Tg#x-*1f#tfSA¥Wtlft3§££>l!a 

A : ^.-if 1 a fe^^yi/*. 2 t <75 H# Ma£ L T , #£©y— K, 

>^y by-K2 a i tro^mtij^TpjtbSo ^(Dm^s mm^mm\i-m^\ 

K2 a l-CA^RTffiTfeS^^^s/^i-So 

B : »x-^ffWgfiy~ KW^Ii^V^^, *W-gSy-K<75 
^Xv^-y y^f— tfx 6 a SriiLT^-^-^-— r W K£*fLT 

C : ^Xv^-y Z/Jfy— fcT* 6 a — s*—*— 1 ? 4 b J — K 2 

y~f— t-* 6 b (75 1 o t (Df^mmmmzmiLirZe 

D : ^-^-^--xV^- K2 b 1 CUP/fS^y-v^-y ^y*f— if* 

6 bii^w?-t-f^^-b;-K2 b i luitsttMrog^ilf-t' 

* 7 b^M*£^3o 

E a : lit- 6 b ««x~^tf tf^'v 5 ^ y b 2 a 2 l3L*f LT 

3.-1; ^^w. ^ 6 b 

E b : lit- 7 b «Ppg-a-*(D^f 7C-Cfe5Mf— t"'^ 7 a LT, 
tf - * ft IT* fe 5 t V ^ 5 © ^ y * - ^ SriSIS o 

F a : *x>^-y ^y*f— 6 b x^'lf LTV^S 
y by - K2 a 2 5* ¥X 6 c (^^E a &m^1rZ 

F b : ^x-^^-y ^y*f— 6 b llt^i^ by- K2 a 1 fcJI 



•fZxfri?^—}) If* 6 a y-fe— #E b Srfe^i-5 0 

G a : ^ih- 6 c H\ g S7 - YX'Ml fc«<^l^af- 

— If* 7 c t^E a &j£5„ 

Gb :^^ a -yy^t-^6a(±, g B7 - K^&tf 5 P^O^Sf— 

H a : maf— 7cH|l Hr^^^ W - KtJU-^liSf— 7 
a tMx-^tffR^V^ ^^5 0 
Hb : fgffflf— f* 7 c ti, x-^tf#(757 0 5/->^^TSrE*1-5afg7« yir 

-v^Sriay- Kro^v^-y ^w—trxe C ^I5„ 

I a : X-^tf#H:!ra3f-- If* 7 a^b^-fl a^lk^S,, 
I b : yir-v^Hbfi^-^-^-xV^- W — K2 b 1 ^JS-f 5* 

^-v^^-y 6 b |:^?,^5 0 

I c : m 1 ^f;-K2al tltS'ilt- 7 a fifflBx-^ 

J : yt-^Hb^^t-r-f^ -by- K2 b 

by - K2 b l fixV i^^fyy-K 

I9ft g*x-^ff#^2dr-Y5'i/a.2'^Jii-S^v ? 3 i^ W-K2' 
A : a fi^r-r y 2 £ £>g$c&fl|i: LT, b\ i-ftfrt, 



By- Kro^v^-y 6 a ^itrii ©^w^t-fV^- 

C : Xtri?=L—)) 6 a W:f^*£gU ^-/^t-fV^- by 

-K2 cfc^U fgl^-^-^-xV^-by-b^ c fcJS1-3^v^- 

D : mi(7D^-^ 0 -^--xV^-by-K2 cfrM-t 5 

my—¥x 7 b ^p^*£^3 0 

^tr^2' T-A^RTffiT-feS £ S 5 #£\ lit- tf * 7 b g B 

y- Kro^v^-y bf^ 6 b £ilLTf— bf^y- K2 dttLTf 

E b : Mf— 7 b ti, $RtfSA^RJ1B-Cfc3 - £ y-fe 

-i^^P^ WO^f %f feSIlt- 1'^ 7 a f^5 0 

F a : ^v 5 ^— y V^f— tr* 6 b ttD— tr* J — K 2 d HUl^S Xfri?*. 
- y -t^ 6 c fcF^-frE a £fjfei£1-3 0 

f b : ^^a-yy^t-^ 6 b l by-K2 a 1 tJii- 

S^v^-y 6 a ty j/ir-^E b &i^gH-5 0 

Ga : t^y- K2 d^JSI-S^^r^^-y ^^f— cfl, 
-^if^fmLTV^^v^ by-K2' a l±tJ±W2^-^t 
^-7=V^- by- K2' c fcJS1-5*<5ri^i.-y bf^ 6' d tffl-g^rE a 

Gb : ^i^-y bf^ 6 a ttgBy- Kf^KDlSiifraaf— f'^ 7 a 

^y y-k-v'EbSr^So 

H : m2X~-s*-*- by- K2' c tM-rs^^-^^-y V^f— 

f^6' d|±l2^w«- by- K2' c ^JR-fSAfcA^WigV^ 

af— t-^ 7' d ^Pp^-^e a %mm-f% 0 

I :|lf- bf*7'd{^ ^tx-^ffffg^f^LTV^;^/^^ by- 



K2' a lfc^&fctiU ^y-K^x-^l#$R£^*3o ^(D^fcS 

v^^-r^ Ktigsy- K2' c ^Jii-s^^^a-y ^^f— if^ 6' d^b 

by— K2' a 1 ^JS-f if* 6' el^ieS 

K : ^Xv^^y ^^f— 6' e iig - KO^Tf t^f OgVlfel 
L a : MiixWIff fRttMf— fcT* 7' e 1 ^"v^ b y- K^M 

L b : ffeSf— If* 7' e fix-* Iff fRtf^V v'^TSHs&SiftiM -yt — 

^^gsy-K©^^^-y v^f— tr* 6' e 

Ma : x — ^Iff^tt^taf— If* 7 a^fj^— !f 1 a^tW. 

Mb : 5tMy yfe — i/Lbftf2^- xV*— W — K2' c\Z.M>~? 

zxtri?=L—}) yy^— tr* 6' e ^^5 0 

M c : 1 ^^ai *W-K2al tJS~f 3!m»- 7 a ttxWfim 
N : «y yt-^Lbtt, 02*-/^^--xV^- by- K2' ctlf 

s*xv^-y ^^f— tr* 6' d^^gsy — KroMf— tr* 7{^fjn5 
y-K-cfcSo 

HI 1 Ottg^x— ^IffW^^s/^ft-CA^-CtfeV^i tt^T^S^JII 

r (D^iiTOTcD^x ^y^tfo 
nt^x^ by-K2a ik<Dmffi&%mxibftz>o *<E>*a\ -mm^i 



E7"K^^^-!Jy^t-t"^6 a JILT^w^f^- by- 
c : *^->^- y t** 6 a raiia-a--£&*— r >r — K 

E : lit- If* 7 b ft, x-^tf#^A^-e^^V^ t yi?-^ 

F : *^rv^-y ^j/f— t"* 6 b^lgl;^^^ by— K2 a 1 fcJR1~5 
^^a-iy^n 6 a ^y y-fe— ^E£tei£1-5 0 

G : *^rv?3.— U ^^U— fcT* 6 a ttg By — Kl*l<DMMD— If* 7 a — 
y yfev-v?E^5„ 

H : If* 7 a ttfufBtf 3 ^MLTx^ff 

I : x-^fimtef— ^3^bf^af— f* 7 a-^btlSo 
J : X-^tf^ttMf— f* 7 a^b^-lf 1 a-^btbSo 
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Fig. 2. 
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Fig 5. 
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Fig. 8. 



i^mmm] mmm 1 s 4 s m 1 ^ * 

[*W0] l¥5^ 2 0 0 (1 9 9 9. 5. 2 0) 

< £ 1> 1 o(D ^ y ^ t yhP^ rtT-frlBx- * ft # £ II -T 5 

b ) m&7*- * 'WWM 1 J - K"CA^ £ * , h&IEx - * fiNS £ ftufS^- 

c ) friEx - * mm 1 mm i y - k-ca^-c £ & v ^ t , ms^ ^ v ^ ^ 
Ji-t-s y - KtMLTtfjfsm i y - Y^wmr'-^^m.^mm-^^v-yft, 

x - * tf # £ iu 12^- - If fdig 5 * x y y t , 

2>y-K#\ a&rov^^s^v^* by-Ki, Mwv^^SxV w b 
yy-Ki, by- Ki£^tHtJl*#i££^J*U UnIS^'v^ 

^ b y - KftMta*M(DSt«< M£gu MfS/w- by- mfrfETMgjtro 

/V-bSrfffJ^U MlS^^^ by- KipfE/v- by- K<D^w</W-te 

t^v ^ b y y - K^^ti, Ms^s^rt-ex-^'ttfR^fe^-tsw^^^ 
^ by - bYctf^PSbti, iNts^i^rt-etufs^xV w b y y- K£>~H££ 

M-rs^^a:^ by- bl^ft^tLfc^x-^fffR^^^— tSf^f ^9 b 

y *s#x>c ^ b y y - bi^^ti, mm^m^<D^^^^ by- 
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£titc£7 i -?'\m<vT'j hV flSftilE/w- b y- Kfc-££*u if© J; 5 ftx 

f ) ffiffimk*-7i?* * b J - K^Jg 1 * b y - Kt^LT^-f^ 

111 © fc 5 x - * ft S^fyT-i, 

h) MSx-^rtm/jWefn^v 5 ^ W-Ktf>£>A#-e#ftv^# N ffi 
fS*Mrt»if]fsm l ^ b y - M^o±fi!;ftf5Ii W b 

b y J- WrJ ^ b y ^^Ti^if^, ifJfSx-^tffRSriufsm 1 * 
^x^i;-K^5i^t, Iif^H b y y-K^ibiSS, &5vm** 
Wx-r W b y KMLTjf^^v^ by- KH^iH^tu ^LT N ^ 

tilSIJ<D^2xV W b y ; - KroT&Mt 51 3 t^i?x ^ by— K^^b 

KSrm-^-^^futsm2xV w b y y - bi-M1-5xV w b y ^£ 
tixy^m^, mttmmftxmzM ifvwn)y- K©_hftMfr«i-5sij 

(75y-Kt*fLTmix>^^byy - KMfE-r- * SrH*i- 5 * x y 7" 

b y y - k©±#£{4«i-5 & 3 * by- K-e&tu^ itjfsx-^M 

SrffifS^ 1 ^ b y - K^££5 J; 5 ^ I3f> WM);- Ktf> ^Ifig? 
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feSl^i^d^v i/t b y y- K^ilLTiiifE^^v^ by- Kfc^£ 
1 ) ^fy/j) w^T*HufBSiJ<75 y - K#vv- by- K-efctLfi\ fjfEx- 
f^MZmm 1 ^v>^ by- K~i£5 J; 5 fufE/v- by- Kfl^ES 

N fesv^tt^Wx^r ^ b y y- K^iSLTffrfEf^^v^ by- K^r^ 

by - K^ffjfE^-^ff^^ififEf— ^kJRHU ^bTififE^-^fflR^^ 

, i?^-^tt»«LTi^;^v^ b y - bu^m^JMtfts^v 
r^y- bW-^ffWI^c^v^ b y- r t 

5 itu fE^fe 

2. ff^xl 1 \z. *j V ^ T , itfE^ lt^x^h/- K^- * ft m 5 J: 5 

? b yy-K^iLti ii-^x^ by - Kt-, mB^-^wm^m^x 

A^m-VfoZ^btfm%n£fri, — iflfE^-^'ltlR^ifjfBTfcff^-cA^-e 

tfti^t, )\r- by- K^^iii^fesvMi^^^v b y y- K^3iL-cffi 
IEm i (DXzfVx.t by- Kt, itrfE^'-^ff ^^TfcMi^-eA^-et fcv^ i 

rffrfETKffiit^KDifiy- Ktaff l n -f^T^v^ b y- K^-H^^t 
k^xmo*-??*? by- Kiiilt u P^*, f^*j£^ y^'Hmww 

/v- b y - K^tfrtEm {-js-r b y - k t &mr-mftu mz 



m 2 (D^m^- by- ki^s ft s y 9 tt«^ i^rmm^mtDmrnm 2 a— 
in/v- h y - K^tsa^^tL, frtai^- y - Kmot*^ h y - k 

a -vv-tf— lit- fc^ flt-t7^m, sulEr^ 
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